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BAER., FETERSON. AND SHERMAN HAVE ATTEMFTED TO BUILC A
GENERALIZED RESFONSE SYSTEM (GRS) IN THE FORM OF IMITATIVE
BEHAVIORS (IB) IN THREE SEVERtLY RETARDED CHILCREN (S'S). IN
THE FIRST FHASE OF THE STUDY, 130 IMITATIVE RESFONSES WERE
TAUGHT BY IMMEDIATE, Iw~IVIDUAL REINFORCEMENT. THE S'S ALSO
FERFORMED RESFONSES WHICH WERE NEVER REINFORCED. BY
MANIFULATING THE FRESENTATION OF THE IMITATIVE STIMULUS, IT
WAS FOSSIBLE TO FURTHER CONTROL A GROUF OF BEHAVIORS AND
1SOLATE A SUBSET OF THE IMITATIVE CLASS. IN ASSESSING THE
STRENGTH OF THE INTERRELATIONSHIFS BETWEEN 1B, 1T WAS FOUND
THAT AN IMITATIVE STIMULUS COULD BE EXTINGUISHED
INCIVIDUALLY, BUT WHEN FRESENTEC WITH OTHER REINFORCED
IMITATIVE STIMULI, THE CHILD FERFORMED THE RESFONSE. THE
SIMILARITY OF RESFONSE BETWEEN CHILD ANC MODEL IN MAINTAINING
NONREINFORCED IB WAS ALSO STUDIED. RESULTS WERE NEGATIVE.
FINDINGS INCICATE THAT COTH IB AND NONIMITATIVE BEHAVIORS ARE
FART OF A GRS. BUILDING A GRS MUST INVOLVE COMMON ELICITING,
DISCRIMINATING, OR REINFORCING STIMULI. ISOLATION OF THE
STIMULI DIMENSIONS WHICH CAUSE INTERLOCKING BEHAVIORS MAY BE
AN IMFORTANT AREA FOR FUTURE RESEARCH. THIS FAPER WAS
FRESENTED AT THE AMERICAN FSYCHOLOGICAL ASSOCIATION
CONVENTION (75TH, WASHINGTON, D.C., SEFTEMBER 1967) . (FKR)




Building Generalized Response Systemsl

Robert F. Peterson

University of Illinois

When one considers the extremely large behavioral repertoire

of the mature individual, it is interesting to note just how flex-
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ible behavior can be. An apparently small or subtle cue may have
considerable influence over a wide range of behaviors, causing

some to be strengtheried and others to be weakened, Even casual
observation suggests that every response need not be contingently
related to a stimulus for it to be changed in strength., For exaiple,
the type of response made by a pretty girl to a single overture on
the part of a young man may have far reaching effects.

What is interesting from a psychological viewpoint are the
.processes involved in making these effects so far reaching. What
is indeed curious is the fact that although only a few responses
may enter into a contingent relationship with a stimulus, a lavge
number of responses which do not have such a relationship are often
similarly aifected.

This type of interaction amoag behaviors is evidence of what

has been termed a "functional response class" or a "generalized

i response system", A generalized response system may be character-
jzed as a group or set of responses which share certain common
properties, To elaborate, a generalized response systen consists
of behaviors which have the same functional relationship to common

controlling stimuli, The controllirg st jmuii may have an eliciting,
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discriminative, or reinforcing function and may influence a set of
behaviors in such a way that thcy becone inter-related in that

variables which operate directly on sone responses indirectly affect
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other responses. When such interrelationships can be demonstrated,
a generalized response system is said to be in existence,

The fact that certain behaviors share common properties, however,
does not indicate that the behaviors are members of a generalized
response system, Behaviors which are topographically similar such
as aggressive responses or exploratory behaviors are often believed
t+0 be members of the same functional response class., Topographic
similarity however, is no guarantee that the bebaviors are members
of a generalized response system. A generalized response system
is present only when there exists an interrelationship amcng re-
spoases such that stimulus changes which act to strengthen or
weaken a particular behavior also affect other behaviors which
did not enter into a contingent relatiomship with the stimulus
event,

As an example, let us consider the child who maintain's his
mother's attention by displaying a number of undesirable behaviors.,
Ha calls his mother's name, cries, spits, and throws objects., Sub-
sequently, mother punishes him for spitting and throwing. As a
result crying and calling her name may also be reduced in strength.
These behaviors could te viewed as members of a generalized response
system, In such a case the child ;hows a great deal of flexibility
in adapting to his environment, This flexibility results because it
is not necessary to weaken or strengthen all the responses in that
particular response system,

Another example of a generalized xesponse system may be found
in a recent study by Baer, Peterson and Sheruman (1967) who attempted
to build a repertoire of generalized imitative behaviors in three

severely retarded children, These children were observed at length




and judged to possess little, if any imitative behavior, Subseguently,
the experimenter began to teach imitative responses. He louked at

che child and said, "Do this" and performed a response such as
raising his arm, Since the child did not imitate his behavicr, he
took the child's arm, raised it, said "Good", and gave the child a
bit of food, This procedure was repeatcd a number of times. After

2 while the experimenter began to reduce his assistance in helpiag

the child perform the response until the only stimulus for the child's
response was the initial raising of the E's arm. 1In this manner the
subjects were taught o variety of simple behaviors such as tapping a
table, opening a drawer, ard putting on a bat.

Aftcr the subjects had learned a number of such responses they
showed an increasing tendency to imitate new behaviors on which they
received no training., By the time two of the subjects had learned
some 130 responses they were able to imitate almost any simple motor
behavior the first time it was presented. The Jdata on one of the
subjects are shown in Figure 1.

In addition, the subjects continued to perfosm a number of

responses which were never reinforced, It seemed likely that these

responses were members of the more general class of imitative
behaviors and were indirectly under reinforcement control, In
order to test this assumption a 30-second delay of reinforcement
(DRO 30") was introduced, As a result, both reinforced and non~-
reinforced imitative responses declined in strength. When rein-
forcement was again immediately contingent upon an imitative
response, both types of responses returned to their formex levels
of performance, This result may be seen in Fiqure 2, Thus it

seems probable that nonreinforced imitative behaviors were under




the control of reinforcement., Interestingly though, they had rever
been directly reinforced.

Thus far we have seen how a set of imitative responses, scme
of which had never been reinforced, operate as a functional class
of behavior, It is also possible however, that contingencies may
operate within a class of behaviors and create another type of
respcnse organizaticn, For example, the data viewed on the pre-
vious subject show a decline in response strength with the intro-
duction of noncontingent reinforcement, However, with this subject
not all responses declined as a result oI this procedure, In fact,
scme responses proved remarkably resistant to extinction., An analy-
sis of the interaction between child and experimenter revealed that *
in the case of the extinction-resistant behaviors, an additional
contingency was in operation which overcame the effects of the 3
30-second delay of reinforcement.

The contingency responsible involved the manner of presentation
of the imitative stimulus., For those responses which did immediately

extinguish, the imitative stimulus was presented briefly and termi-

rated before the child had a chance to respond, In the case of those
responses which did not readily extinguish, the presentation of the
imitative stimulus was continued until the child responded; e, .,
if the S was to stand up, the E continued standing umtil the S
responded; if the S was to place her hard on her head, the E's hand
remained on his head until S responded, It should ke noted that
the 30-second delay did not begin until either the E terminated the
L imitative stimulvs or the S performed the response, Thms, in some

cases the E was in effect forcing the S to respond, becanse only a

response would begin the 30-second delay, which ultimately ended
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with reinforcement, By manipulating the presentation of the imj-
tative stimulus during noncontingent reinforcement, it was possible
to control a group of behaviors, A demonstration of this contxeol
was undertaken with six respcnses and is shown in Figure 3, Of
these six responses, two had never been reinforced, Thus they did
not directly enter into the reinforcement delay. Nevertheless,
these responses were under the control of the stimulus termination
contingency. When the termination of the imitative stimulus was
continge.t upon the chil~'~ response they were performed; when it
was not, they were not, These resuits suggest that one might view
these behaviors as a sub-set of the imitative class, The sub-set
of behaviors was under the control of reinforcement in certain con-
ditions and under additional control by the form of stimnlus pre-
sentation in other conditions,

One of the basic questions concerning functional interrelatiocn-
ships of responses centers around the limits of these relationships.,
It would be valuable to know how a response might be removed from a
class of bchavior and conversely, how a behavior might be added.

In other words, it is important to know the organizational strength
of a particular response class, Such knowledge might be useful to
both the educator who is interested in building new respcnse systems
and to the clinician who may want to break up certain kinds of beha;
vioral organization. The following operations were undextaken in
order to assess the strength of the interrelationships between
imitative behaviors,

First, the stimulus for one imitative response was repeatedly
presented. The response was not reinforced, Thus the E would say

"Do this" and put his hand on his head, The § would imitate his




delayed and made noncontingent the rates of beth reinforced and non-
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response, This sequence was repeated until the S failed to perform
the response 30 tin-5 in a single session, In all, six responses
underwent extinction, Next the stimulus for one of these respcases
was pr. sented along with stimuli for eleven other imitative behaviors
which had not undergcne extinction, If the child performed any of
the eleven imitative responses she was reinforced., If the previously
extinguished behavior was displayed following its stimulus, the E
paused 20 seconds, and then presented another stimulus,

The result of this procedure may be seen in Figure 4 which shows
that when an imitative stimulus was repeatedly presented withcut
reinforcement, the child failed to respond, However, when this same
stimulus was presented along with other imitative stimuli which were
reinforced, the child performed th2 response. Although only one
response is seen here, this finding was true for all six responses
which underwent extinction,

One explanation for this effect presumably lies with the fact
that reinforcement was dispensed for most responses in the imitative

class. In an earlier experiment (Figure 2) when reinforcement was

reinforced responses declined, When reinforcement was later
immediately contingent, both reintorced and nonreinforced responses
were displayed,

In addition to reinforcement, a second factor may also bz impor-
tant in the development and maintenance of a functional imitative
class, This factor involves a stimulus dimension which might be
labelad "similarity of response between chiid and model", Despite
the fact that the imitative responses learned by the child differ

considerably in topography, they all bave the general property of




being similar to the behavior of the experimenter, This dimension
of similarity then is not a physical property of a single behaviox
and is not independent of the behavior, Similarity, therefore, may
be classified as an abstraction. An abstraction is a single stimu-
lus p&cpexty‘which controls behavior., It may be develcped by
systematically reinforcing responses made in the presence of a

particular stimulus dimension while extinguishing all other types

of stinulns control,

| lRecently the author attempied to test whethexr the abstraction
"similarity of responée between child and model™ was crucial in
maintaining nonreinforced imitative behaviors. This was carried
out by teaching the child a sexies of nonimitative behaviors, Thus

a response on the part of the E such as stamping his foot, was the

e bbb e h e -y

discriminative stimulus for a yuite different response on the part

g - of the child, e, g. cpening a box, After the child learned five
such behaviors the responses were extinguished and subsequently

the stimulus for each was interspersed among stimli for xeinforced
imitative behaviors, If the dimension of behavioral similarity was
crucial then these nonimitative behaviors should not be performed
when not reinforced, The result was that four cf the five nonimi~-
tative responses extinguished when interspersed among stimuli for
reinforced imitations., However, when the E attempted to again

intersperse stimuli for nonreinforced imitative behaviors, they

too extinguished, This result was, cf course, in shaxp contrast

tc earlier findings.

-

A second test of the function of similarity was then undeir-
taken, Stimuli for nonreinforced imitations were intexrspersed

among stimuli for reinforced imitations, If the child failed to




perform the nonreinforced response she was prompted to do so,
Subsequently, nonimitative responses were also interspersed azong
the imitative behaviors and received prompts if necessary, The
behaviors were not reinforced, After ten sessions three nonimita-
tive behaviors were subjected to successive periods of repeated
and interspersed presentation, again without reinforcement. With-

3 out exception the nonimitative responses extinguished under repeated
avo. .tions and were performed when interspersed among reinforced

imitations, This result indicates that at least at this point in

the study, similarity of response between child and model was not

crucial to the performance of nonreinforced imitations. (This is

not to say, however, that such similarity may not be critical for

the initial development of stimulus control over imitative behaviors.)
Thus it seemed likely that an even larger response class had developed.
Such a class included both imitative and nonimitative behaviors,

A demonstration of such a class was therefore attempted. Stimuli

for four nonimitative responses were interspersed among ten reiﬂ:
forced imitations, These nonimitative responses were never
reinforced, After a stable baseline of behavior had been established
reinforcement for imitative responses was discontinued, If the child
did not respond within 30 seconds, the stimulus for the next response
was presented. After a short period, imitative behaviors were again
reinforced, The results may be seen in Figure 5,

This figure shows that as soon as reinforcement for imitative
responses was discontinued, both imitative and noninmitative behaviors
extinguished., When reinforcement was resumed, both types of responces
were again performed. This finding suggests that both imitative and

nonimitative behaviors were now part of a generalized response system,
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Puilding a generalized xesponse system is, of course, a corplex
task. It seems likely that regardless of the specific techniques
employed in establishing such a system the procedures must involve
common eliciting, discrirminative, or reinforcing stimuli, It is
possible that in developing scme generalized response systems rein-
forcing stimuli ray play a more important role than discriminative
stimuli; while ir other systems the opposite may be the case.
Cooperative behavicr might be a generalized reiponse system which
is primarily based on the reinforcing properties of certain kinds
of personal interaction, Thus, conditions which weaken the recipro-
cal reinforcing relaticnship between two individuals on some occasions
may also indirectly weaken cooperative responsas on other occasions
or in other settings,

A second example may be séen in the previor.sly described child
who exhibited a nwiber of undesirable bebaviors waich were a function
of attention given by his mother. In crder to moiify this general-
jzed response system cne would likely alter the s»inforecing stimuli
which follow the bebavior., A third example may tc found with the
child who apparently "understands" what to do wken instructed by
an adult but seldom does what he is told. Reinfarcement given for
following a limited number of instructions or ccroznds may result
in an increased tendency to follow new commands waich have never
been reinforced,

In contrast, the development of some generalized response
systems may necessitate not only reinfcreing stinmuli but certain
common discriminative stimuli, Imitation appears to fall in this
category, In oxder to devalop the imitative reper+ioire reported by

Baer, et al, (1967), the child was differentially reinforced for a
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variety of behaviors, Althouch the behaviors were topographically
quite ¢ifferent, all had a common stimulus dimensiog:-that of
matching the behavior of the experimenter, As a result responding
along this dimension was strengthensd and the children soon matched
the E's behavior without further training., It was noted earlier
that the dimension to which the children were apparently responding
was not a physical property but was abstracted from a variety of
stimuli,

rommcn dimensional stirmli may be important in a large number
of behaviors., In this regard imitation may be related to certain
types of problem solving skills, Problems involving the abstraction
of certain common elements for solution such as reasoning by analogy
may be dependent on discriminative stimuyli for maintenance as a
generalized response system, This may also be true for problems
involving classification or concept formation.

These common stimulus dimensicns, however, may be quite complex,
Such complexity is illustrated in a recent study by Hexrrnstein and
Loveland (1966) who taught pig=zons to respond differentially to a
series of slides containing human and non-human forms. The human
forms differed in number, color, dress, size, and amount of exposure
yet the pigeons were able to abstract the dimension or concept of
people and indicate when a slide contained a person and when it did
not, It would appear that Herrnstein and Loveland may have built a
ceneralized response system by differentially reinforcing responses
made to a particular stimulus dimensicn,

It should be added that experimental differentiation of general-
ized response systems into those based primarily cn discriminative

versus those based primarily on reinforcing stimuli may prove extremely
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difficult. Both aspects of control will no doubt interact in a
variety of response systems. However, th2 isolation of those
stimulus dimensions which do cause behswiors to interlock ard
he strengthened or weakened as a unit would undoubtedly prove
to be valuable knowledge. Such knowledge would not only further
theoretical formulations of behavior but in addition increase

the psychologists! effectiveness in dealing with social, educa-

tional, and clinical prcoblems,

Ry
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